T he coronary artery system is composed of two major systems, the left and right coronary artery system. Both left and right coronary arteries originate from the aortic left and right coronary cusp respectively. The left anterior descending artery (LAD), the main vessel of the left coronary artery system, is considered to be the most important of the coronary artery system. The LAD supplies the left ventricular anterior wall that plays the main role in the left ventricular pumping function. The right coronary artery system is also considered to be the second most important system that mainly supplies the left ventricular inferior wall. The balance of myocardium blood supply demands an adequate coronary artery blood supply from both systems. If the blood supply to some portion of the myocardium is entirely blocked or the energy demand is much higher than the supply, severe myocardium injury or sudden cardiac death may occur. Total blocking of the left main coronary artery (LMA) and proximal LAD vessel is the main cause of death. How does aperson survive with a total absence of arterial blood supply from the left coronary artery system? ALCAPA syndrome is an example of a congenital abnormal condition where a person stays alive even in the absence of blood supply from the left coronary artery system. ALCAPA stands for "Anomalous origin of the Left Coronary Artery from the Pulmonary Artery". 1 ALCAPA is also called Bland-White-Garland syndrome because it was described by Bland and colleagues in 1933 during an autopsy. 1 By de nition, the main key abnormality of the ALCAPA syndrome is the origination of the left coronary artery system coming from the main pulmonary artery instead of the aortic coronary sinus. ALCAPA is a rare condition and the incidence accounts for 0.25-0.5% of all congenital heart disease cases. 2 This abnormal condition develops during the period of embryogenesis and it may be due to the abnormal septation of the conotruncus into the aorta and pulmonary artery or the persistence of the pulmonary buds together with involution of the aortic buds that form the coronary arteries. 2 The left coronary system is retrogradely supplied by the collaterals from the right to left. ALCAPA syndrome results in coronary artery steal phenomena and a left to right blood shunting which occurs after birth. Coronary steal phenomena and left to right blood shunting are caused by the entering of the blood in the LAD lumen (artery) into the low resistant pulmonary artery trunk (venous). The pulmonary artery steals the blood from the heart, hence, the left ventricular myocardium is underperfused. 3,4 ALCAPA syndrome has two types, the infant type and adult type. In the infant type, about 90% die within the rst year of life due to myocardial infarction and heart failure. The development of a collateral system between the RCA to LAD also appears after birth and it is the key to life, if a collateral system does not develop well enough on time, 90% of patients die during Chaothawee L, MD
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Case Report
A 79-year-old Thai lady, had a known history of diabetes mellitus, hypothyroidism, chronic atrial brillation and suffered from right sided ischemic stroke for over ten years, presented in May 2011 with pulmonary edema. Physical ndings of the left heart failure correlated well with the chest lm. Pan systolic murmur grade 2/6 was audible at the apical area. ECG showed atrial brillation with moderate ventricular rate response, complete right bundle branch block (RBBB) and precordial ST-T segment depression, (Figure 1 ). Echocardiography revealed an enlarged left ventricle, dilated left atrium, anterior mitral valve prolapsed causing moderate to severe mitral regurgitation, globally decreased LV systolic function, EF of 0.44 with antero-apical hypokinesia and elevated pulmonary artery pressure, 60 mmHg. With medication, she was successfully extubated, transferred to an intermediate unit for a few days and had recurrent pulmonary congestion requiring re-intubation. Similar events repeatedly occurred three times so it was decided to exclude coronary stenosis by conventional angiography (CAG). CAG images (Figure 2A-B ) revealed no left main artery originated from the aortic root. A huge single right coronary artery supplied the whole ventricle and transeptally filled the left coronary (LCA). It was suspicious that the left main (LM) might originate from the main pulmonary artery so she was referred for a multi-detector computerized tomography (MDCT) study. A 256 detector CT scanning with iodinated contrast injection was requested to de ne the diagnosis and it showed an enlarged RCA took off from the right aortic cusp as shown in Figure 3 . The RCA gave the long postero-lateral (PL) and the posterior descending (PDA) branches, supplying the lateral and the posterior wall of the left ventricle, retrogradely lled the left anterior descending (LAD) and the LM arteries. Contrast phase image of MDCT scan con rmed the abnormal origin of the LM trunk that originated from the main pulmonary artery and supplied the small left circum ex (LCx) artery. The course of the LAD and the LCx arteries were still running along the inter-ventricular and the atrio-ventricular groove respectively. Based upon the above MDCT ndings, the nal diagnosis was ALCAPA syndrome. In ALCAPA cases, besides a prominent pulmonary trunk in the chest lm, an echocardiogram may provide some diagnostic clue. In the short axis view of the aortic root, there was no left main origin (see Figure 2B ). By color Doppler echocardiography, the pulmonary artery shows the retrograde flow in the pulmonary artery and systolic-diastolic ow through the septal collaterals which indicated that the blood supply to the left main artery and the LAD was through the pulmonary artery ( Figure 3 ). The ECG gated MDCT offers a direct visualization of both the origin of the RCA and LCA, and provides a de nitive diagnosis (Figure 4 ). In our case, the ourish right to left collateral supply noted in conventional angiogram and MDCT images explained why she had been living well through to her 8 th decade. The signi cant mitral regurgitation, either resulted from anterior mitral valve prolapse, combining with dilated ventricle secondary from ischemic cardiomyopathy or both, created a high LVEDP and LA pressure and contributed to recurrent CHF. In addition, the high PAP, 60 mmHg, further compromised myocardial perfusion since the LCA received the reverse ow from RCA. After an uneventful tracheostomy, she was clinically stable and had avoided heart failure for months. The family decided to treat her conservatively.
Discussion
The diagnosis was easily overlooked by routine and non-invasive examinations. The echocardiograms might not have provided a de nite diagnostic. The coronary angiogram provided a clue but does not always show a precise abnormal origin of the LM artery. MDCT can be used as a rst diagnostic or a complimentary noninvasive technique since it displays the origin of both arteries, the course and other associate diseases i.e. patent ductus arteriosus (PDA), tetralogy of fallot (TOF), ventricular septal defect (VSD) and atrial septal defect (ASD). In a low calcium scoring patient, MDCT can be a one-stop tool for a de nitive diagnosis before surgical planning.
Conclusion
Although ALCAPA syndrome is a very rare condition it can be accidentally found in everyday practice. This article illustrated a surviving case in her 8 th decade before succumbing to heart failure from multiple causes. It is very rare for ALCAPA patients to survive to their sixth or even seventh decades of life. 7 The key to the survival of this patient is the well developed collaterals from the right to left. Awareness of this condition may prevent complications and may improve survival rates and prognosis.
